In this study determinants of moral obligation of car use reduction and acceptance of car use restriction were investigated. This was based on attitudinal image variables for cars and public transport, including symbolic/affective, instrumental, and social orderliness attitudinal-aspects. Attitudinal data were collected by means of a questionnaire survey in Japan and Thailand, specifically in the cities of Tokyo (n = 402), Bangkok (n = 100), and Ubon Ratchathani (n = 76). Results from structural equation modeling indicated that image variables had no effect on the acceptance of car use restriction in Thailand; however, some image variables had certain impacts in Japan. The findings imply that communicative strategies to change the image of car and public transport would be effective in increasing public acceptance of coercive transportation measures in Japan, but such strategies might not be promising in Thailand. In addition, it was found that fewer attitudinal-aspects of car use had significant effects on a moral obligation to reduce car use and acceptance of car use restriction in Thailand than in Japan. This finding also implies that it might not be easy to reduce car use in Thailand by utilizing communicative measures such as mobility management that have proven to be effective in Japan.
INTRODUCTION
Among several measures towards sustainable transportation, car use restriction is a crucial strategy to mitigate environmental consequences. Based on this premise, it has been discussed in previous literature that mobility management (MM) or travel demand management (TDM) are important to car use reduction [1] [2] [3] [4] . In Japan, it has been demonstrated via the implementation of travel feedback program (TFP), which is a MM measure, that car use reduction can be voluntarily induced [5] [6] [7] . Furthermore, attitudes towards car restrictive policies such as road pricing, i.e, a TDM measure, can be potentially changed in a positive direction using appropriate communication that signifies the importance and advantage of car restriction in urban areas 8 .
Despite being investigated quite extensively in Japan, such implementation is, so far not well examined in other Asian countries, including Thailand, where the level of motorization is growing at an alarming rate. In Bangkok alone, over 700,000 new vehicles were registered in 2005, accruing to a road network with more than 6 million vehicles and causing the average morning peak speed on major arterials to fall below 20 kilometers per hour 9 . With this speed, appropriate MM measures must be promptly implemented to deal with not only the traffic congestion, but also the concern of global warming. It is, therefore, critical to consider whether such communicative measures for voluntary behavior change such as TFP and for public acceptance of car restrictive policy such as road pricing are viable in developing countries.
A previous study 10 showed that attitudinal factors towards car and public transport can be classified into three categories, namely, symbolic/affective, instrumental, and social orderliness. The symbolic, affective and instrumental attitudinal-aspects were originally proposed
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by Steg et al. 11 and Steg 12 . The social orderliness attitudinal-aspect, on the other hand, was derived from the assessment of commuter's attitudes towards transportation modes across several Asian countries, including Thailand, China, Vietnam, Indonesia, and the Philippines. In such a case, the social orderliness attitudinal-aspect refers to certain traffic situations in developing countries that seem to be "chaotic" rather than orderly as in other developed countries 10 .
In this study, we investigated the possibility of adapting communicative transportation measures such as TFP or a public campaign regarding road pricing in Thailand, a developing country selected for investigation, comparatively with Japan, taken as a developed country, where such measures have been implemented and found to be effective. For the ultimate objective, we hypothesized that a relationship exists between the attitudinal factors toward car and public transport, i.e. symbolic/ affective, instrumental, and social orderliness attitudinalaspects, and psychological factors regarding car use reduction, i.e. a moral obligation to reduce car use and acceptance of car use restriction. If such a hypothesis is proven to be valid, local transportation planners should be able to supply appropriate communicative mobility management measures for attitude change toward automobiles in order to cope with the rapid rise of motorization. On the contrary, if results revealed that attitudinal factors do not affect psychological factors regarding car use reduction, it could be inferred that it might not always be easy to adapt communicative transportation measures to developing countries as an effective tool to reduce car usage.
METHOD

Sample
Given the aforementioned challenge, attitudinal data regarding car use restriction were collected by means of a questionnaire survey in Japan and Thailand, specifically in the cities of Tokyo, Bangkok, and Ubon Ratchathani. A total of 578 observations from engineering students were randomly collected in surveys conducted during October 2005 across the 3 cities, specifically at Tokyo Institute of Technology (Tokyo), Chulalongkorn University (Bangkok), and Ubon Ratchathani University (Ubon Ratchathani). Table 1 presents the socioeconomic characteristics of the sample. Approximately 90 percent of respondents were male and the majority of respondents were aged between 20 and 21 years. In terms of driver's license, it was found that nearly three quarters of the respondents in Thailand possessed a driver's license, while approximately half possessed a license in the Tokyo sample. Interestingly, the automobile ownership rate for respondents in Thailand (over 50 percent in Bangkok and 30 percent in Ubon Ratchathani) was substantially higher than those in Tokyo (about 10 percent).
Survey questionnaire
Two modes of transport, i.e. car and public transport, were focused upon in the present study. The construction of the questionnaire survey was primarily based on Osgood's semantic differential technique with a fivepoint bipolar adjective scale. To measure attitude towards each travel mode, 32 beliefs in the form of pairs of opposite adjectives were utilized, covering a broad variety of aspects towards each travel mode. Examples of beliefs utilized in the survey are "austere-luxury", "cheap-expensive", "inconvenient-convenient", "useless-useful", "destructive-constructive" and "negative-positive". These belief pairs were carefully selected such that several dimensions of attitudes toward travel modes could be comprehensively investigated. All 32 beliefs are shown for reference in the Appendix.
The questionnaire survey was first drafted in English and later translated into Japanese and Thai. To minimize any discrepancies between the country's surveys, English back-translation was performed for consistency and compatibility. It should be noted that, due to the unintentional mistranslation of the pair "unsocial-social", a reduced set of 31 beliefs were included in the analysis.
In addition to the evaluation of pairs of beliefs, respondents were asked about their moral obligation for car use reduction and acceptance of car use restriction. Specifically, "Do you think that you should refrain from us- ing a car?" was asked in order to capture moral obligation to reduce car use, whereas "Do you agree with a restriction of car use in an urban area?" was asked to measure the level of car use acceptance. A five-point scale, ranging from "Not at all" to "Yes, strongly" was consistently used in the questionnaire survey. Table 2 displays the distribution of the respondents on the moral obligation to reduce car use and car use acceptance based on a five-point scale measuring from -2 to +2, along with the corresponding mean and standard deviation values. Based on the scale, respondents with higher scores would indicate their positive propensity towards car reduction measures. It can be observed from Table 2 , that in general, the Tokyo sample has a stronger moral obligation to reduce car use, while the sample from Bangkok and Ubon Ratchathani revealed a similar trend. Besides, in terms of the acceptance of car use restriction, it was found that the sample from Ubon Ratchathani showed the highest mean score, followed by the sample from Tokyo and Bangkok respectively.
RESULTS
Descriptive statistics
An analysis of variance (ANOVA) was conducted, and a difference in these mean values among the three cities was found to be statistically significant (F(2,572) = 20.07, p < 0.001 for moral obligation of car use reduction and F(2,572) = 6.03, p = 0.003 for acceptance of car use restriction).
Principal component analysis of attitudinal image variables for travel modes
The attitudinal image variables for travel modes were systematically investigated by means of a principal component analysis with varimax rotation, a statistical method to reduce multidimensional datasets to lower dimensions. Tables 3 and 4 present results for cars and public transport respectively. The rotated factor loadings shown in Tables 3 and 4 signify the level of influence of each belief on the corresponding extracted factors. Specifically, beliefs with higher factor loadings would be highly influential in explaining the extracted factors. For ease of presentation, only beliefs with factor loadings higher than 0.5 are reported. Table 3 shows the rotated factor loadings for cars. As can be seen in this table, three attitudinal image variables for cars were extracted, i.e. symbolic/affective, instrumental, and social orderliness attitudinal-aspects. These three variables were also extracted as attitudinal image variables by Van and Fujii 10 . The symbolic/affective attitudinal-aspect composed of feelings of how a car is luxurious, superior, fashionable, rich, advanced, expensive, and aristocratic, while the instrumental attitudinal-aspect consisted of functional attributes of a car such as pleasant, useful, attractive, friendly, convenient, and esteemed attributes. The social orderliness attitudinal-aspect was attributed to social aspects of a car, including quiet, safe, non-aggressive, environmentally friendly, clean, altruistic, non-arrogant, and controllable aspects.
The corresponding rotated factor loadings for public transport can be found in Table 4 . We also found that three image variables, i.e. symbolic/affective, instrumental, and social orderliness attitudinal-aspects, were extracted for public transport, as were done by Van and Fujii 10 . Attitudinal aspects such as exciting, rich, pleasant, attractive, superior, fashionable, clean, cool, relaxed, positive, and esteemed aspects were grouped together as symbolic/affective attitudinal-aspect, reflecting the feelings of symbolic status and affection of travelers towards public transport mode. The instrumental attitudinal-aspect for public transport consisted of such functions as convenient, fast, safe, simple, and comfortable aspects. Lastly, the social orderliness attitudinal-aspect was found to cover factors regarding how travelers viewed public transport in terms of environmentally friendly, constructive, non-aggressive, non-arrogant, and altruistic.
Overall, three attitudinal factors can explain ap- proximately 43% and 40% of the total variance for car and public transport respectively. In addition, the reliability of the models was tested, and it can be seen from the Cronbach's alpha reliability coefficients that the internal consistency of the scales was relatively high.
Structural equation models of moral obligation and acceptance
The analysis in this section is aimed to examine the predictive value of attitudinal factors in predicting two dependent variables of interest, i.e. the moral obligation of car use reduction and the acceptance of car use restriction. Based on the principal component analysis and reliability analysis, 6 new image variables were initially generated by averaging the belief scores falling into each of the derived attitudinal factors. In terms of cars, SA(Car), I(Car), and SO(Car) refer to variables representing the symbolic/affective, instrumental, and social orderliness attitudinal-aspects, respectively for respondent's beliefs of car usage. Similarly, the other 3 variables (SA(PT), I(PT), and SO(PT)) were created for respondent's attitudinal-aspects of public transport. These six explanatory variables are expected to affect the moral obligation of car use reduction as well as the acceptance of car use restriction. Table 5 summarizes the corresponding mean and standard deviation values, classified by city.
The path diagram of the proposed modeling framework is illustrated in Figure 1 . Structural equation modeling analysis was performed using LISREL 8.53 software 13 , allowing the error covariate, i.e. the covariance between z 1 and z 2 shown in Figure 1 , to be correlated. Table 6 presents the parameter estimates of the model.
As an overall finding from model estimation shown in Table 6 , we found that more attitudinal variables had significant coefficients in the models for the Tokyo sample than the models for the Thai samples (Ubon Ratchathani and Bangkok). Coefficients of symbolic/affective and instrumental attitudinal-aspects of cars were significant for moral obligation, but the other coefficients were not significant in the models for the Bangkok samples. Similarly, coefficients of symbolic/affective and social orderliness attitudinal-aspects of cars were significant for moral obligation, but the other coefficients were not significant in the models for the Ubon Ratchathani sample. On the other hand, all the coefficients were significant or marginally significant in the models for the Tokyo samples except for those of symbolic/affective attitudinal-aspects of cars on acceptance, and instrumental attitudinal-aspects of public transport on acceptance and moral obligation. It can be seen in Table 6 that the covariates were statistically significant for the Tokyo and Bangkok samples, implying the nonidentity of unobservable determinants between the moral obligation to reduce car use and the public acceptance of car use restriction. But the error covariate for the Ubon Ratchathani sample was found to be insignificant. This might be due to the fact that determinants for acceptance of car restriction are different from those for moral obligation to reduce car use in Ubon Ratchathani. This result further implies that a high score of acceptance of car restriction in Ubon Ratchathani shown in Table 2 might not be due to the effect of normative feelings with respect to car use restriction such as the ocial orderliness variable.
With respect to the models for moral obligation to reduce car use in the Tokyo sample, we found that all three coefficients for attitudinal factors for cars were negatively significant (Table 6 ). The most significant factor affecting the moral obligation to reduce car use in the Tokyo sample lies into the social orderliness of cars, which implies that those who possessed positive attitudes on social dimensions of cars tended not to have a high moral obligation to reduce car use. In terms of attitudinal images of public transport in the Tokyo sample, it was found that the instrumental attitudinal-aspect did not affect respondent's moral obligation to reduce car usage. Thus, it may be implied that improving instrumental factors in public transport in Tokyo would not augment respondents' moral obligation to reduce car use. Other factors, symbolic/affective and social orderliness attitudinal-aspects, are statistically significant in the Tokyo sample. In line with expectations, the corresponding sign was positive for public transport and negative for cars, indicating that respondents with positive images on public transport would have a higher obligation to refrain from car use. For the two cities in Thailand, it can be observed that none of the attitudinal images pertaining to public transport was significant in the model of moral obligation to reduce car use. On the other hand, two out of three attitudinal determinants for cars were found to be significant for each city in the model of moral obligation. Specifically, the instrumental and symbolic/affective attitudinal-aspects of car images significantly affected moral obligation of car use reduction for Bangkok's respondents, whereas the social orderliness and symbolic/ affective attitudinal-aspects of car image affected moral obligation for the Ubon Ratchathani's sample. The underlying differences may be rooted in the different road infrastructure between the two cities. Bangkok, the capital city with a vehicle ownership rate nearly as high as one registered vehicle per person 14 , can be considered a highly-motorized city, while Ubon Ratchathani may be treated somewhat below that boundary. Reasons why so- With respect to the models of acceptance of car use reduction, Table 6 indicates that attitudinal determinants had no statistically significant effect on the acceptance of car use restriction in the two cities in Thailand; however, some image variables had certain impacts in the Tokyo sample. In particular, the symbolic/affective and instrumental attitudinal-aspects of cars, whose estimated signs are negative, imply the propensity of rejection of car use restriction strategy for those who had positive attitudes towards car use. On the contrary, the positive coefficients of symbolic/affective and social orderliness attitudinalaspects of public transport for the Tokyo sample indicates a positive viewpoint regarding such strategy for respondents who had good attitudes towards public transport.
CONCLUSIONS
This study attempted to investigate the potential of adapting communicative transportation measures. Respondents from two cities in Thailand and one in Japan were examined by means of a questionnaire survey and results were analyzed using a statistical modeling approach, applying three attitudinal determinants underlying the attitudes toward cars and public transport symbolic affective, instrumental and social orderliness attitudinal-aspects. Two dependent variables were modeled in the study, i.e., the moral obligation of car use reduction and the acceptance of car use restriction.
It can be seen from the analysis that not all attitudinal determinants would affect the moral obligation of car use reduction. In fact, these determinants were found to be varied. According to the present study, attitudinal determinants found in the Thai samples appeared to have a smaller influence on moral obligation of car use reduction than the Tokyo sample. In addition, some determinants with respect to public transport from Tokyo respondents, i.e., symbolic/affective and social orderliness attitudinal-aspects, also significantly affected the moral obligation to reduce car use. The samples from Thailand, however, did not reveal such an outcome.
Several points can be implied from these findings. Firstly, the fact that communicative mobility management measures such as travel feedback programs were demonstrated to be effective in reducing car use and in promoting public transportation use in Japan 5-7 may be due to the fact that several attitudinal or psychological variables regarding car use and public transport use are significant determinants of the moral obligation to reduce car use in Japan. Secondly, the findings imply that such communicative mobility management measures in Thailand may not be as effective as in Japan. Therefore, local transportation planners should realize that they could not directly transfer the lessons learned from developed countries, such as Japan, to developing ones, such as Thailand. Yet, we found that the symbolic/affective attitudinal-aspect of cars had a significant effect in Thailand as well as in Tokyo; the instrumental attitudinal-aspect of cars in Bangkok had a significant effect in Bangkok as well as in Tokyo; and the social orderliness attitudinalaspect of car had significant effect in Ubon Ratchathani Table. as well as in Tokyo. These findings imply that transport planners may be able to reduce car use by means of communication targeting at these image variables, even in Thailand. In order to test this implication, an actual field experiment to implement communicative mobility management measures such as travel feedback programs in Thailand is required.
The results regarding acceptance imply that communicative strategies to change the images of car and public transport would be effective in increasing public acceptance of coercive transportation measures in Japan, but such strategies would not be promising in Thailand. The fact that none of the attitudinal determinants were found to affect the acceptance of car use restriction in Thailand is important and a detailed investigation should be conducted to examine other potential aspects that could influence the acceptance of car use restriction.
Lastly, the findings from the present study are expected to shed some light on travel behavior research for developing countries. Nevertheless, results are still far from definite and further investigation is urgently needed to keep pace with the rise of motorization. Contrary to what was expected, certain outcomes from the two cities in Thailand were found to be different. It might be hypothesized that different mobility management measures should be implemented in different cities, even though they are from the same country.
